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ON  TRACHEOTOMY  IN  CROUP  AND  DIPHTHERIA.* 
By  GEORGE  BUCHANAN,  M.A.,  M.D., 

Professor  of  Clinical  Surgery  in  the  University  of  Glasgow. 


The  prevalence  and  fatality  of  diphtheria  of  late  years,  as  may  be  seen 
by  a perusal  of  the  Registrar- General’s  returns,  has  drawn  the  attention 
of  the  profession  to  the  etiology  of  that  disease,  and  has  recently  given 
rise  to  a controversy  as  to  the  identity  or  non-identity  of  croup  and  diph- 
theria. Many  able  papers  have  appeared  in  the  pages  of  the  British 
Medical  and  other  journals  on  this  subject,  and  to  them  I refer  those 
interested  in  the  question  ; but  there  is  one  point  of  resemblance  which 
is  of  the  utmost  importance  in  a practical  point  of  view.  Although  the 
two  diseases  may  be  as  distinct  as  to  cause,  course,  and  sequela;,  as 
scarlet  fever  is  from  simple  tonsillitis,  yet  both  are  characterised  by  the 
effusion,  on  the  mucous  membrane  of  the  air-passages,  of  a tough  false 
membrane.  This  membrane  may  differ  in  its  nature  and  in  situation,  at 
least  at  the  commencement,  but  the  tendency  in  both  cases  is  to  ob- 
struct the  breathing  and  cause  suffocation. 

This  seems  so  self-evident  that  I must  almost  apologise  for  men- 
tioning it ; but  1 have  been  so  often  met  with  the  objection  that,  because 
the  primary  disease  causing  the  effusion  is  diphtheria  and  not  croup 
therefore  it  is  hopeless  to  interfere,  as  the  operation  will  not  cure  the 
specific  disease — that  I have  considered  it  not  out  of  place  to  intro- 
duce it.  We  might  as  well  refuse  to  open  an  abscess  of  the  tonsil  which 
was  about  to  choke  a patient  suffering  from  scarlatina,  because  the 
operation  will  not  cure  the  fever,  as  refuse  to  relieve  a patient  from 
instant  death  from  suffocation  because  the  operation  is  not  a cure  for 
diphtheria. 


Now,  the  point  I wish  to  bring  out  is,  that  there  is  a stage  both  in 
croupand  in  diphtheria  atwhich  it  becomes  evident  that  recovery  is  hope- 
less and  death  from  suffocation  certain.  It  is  quite  true  that  it  is  ex- 
ceedingly difficult  to  say  when  that  stage  has  arrived,  and  mistakes  may 
sometimes  occur  ; but  I believe  practically  it  is  better  to  err  on  the  safe 
side,  and  acknowledge  the  inefficacy  of  treatment,  rather  than  delay  till 
!t  is  too  late  to  resort  to  the  last  resource.  Tracheotomy  per  se,  though 
a difficult,  is  not  a dangerous,  operation  ; and  I,  for  one,  would  be  in- 
clined to  urge  its  performance  before  the  strength  of  the  little  sufferer 
has  been  brought  to  the  lowest  ebb  by  the  struggles  which  result  from 
the  approaching  suffocation. 

I wish,  however,  clearly  to  guard  myself  from  being  supposed  to 
advocate  tracheotomy  in  all  circumstances  of  approaching  death  from 
croup  or  diphtheria.  I have  elsewhere  explained  my  views  on  this 
subject,  but  I cannot  avoid  referring  to  them  again. 
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The  diseases  in  question,  but  especially  diphtheria,  when  they  prove 
fatal,  cause  death  in  one  of  two  ways  : either  by  exhaustion  or  by  suffoca- 
tion. Hence,  we  may  say  there  are  two  varieties,  viz.,  the  asthenic  and 
the  sthenic.  In  the  great  majority  of  instances,  croup  is  a sthenic  in- 
flammation attended  with  effusion  of  lymph  in  the  trachea,  and  proves 
fatal  by  suffocation.  In  some  cases,  however,  the  attack  is  attended 
with  such  a depression  of  the  vital  powers  that  the  patient  sinks  appa- 
rently from  the  virulence  of  the  disease.  This,  however,  is  a rare 
case.  But  in  diphtheria  there  are  two  well  marked  types  : the  sthenic 
which  closely  resembles  an  attack  of  sthenic  croup,  except  that  the 
effusion  of  lymph  begins  on  the  fauces  and  extends  throughthe  glottis  into 
the  trachea  ; and  the  asthenic,  which  more  closely  resembles  malignant 
scarlet  fever,  and  in  which  the  effusion  covers  the  whole  of  the  mucous 
membrane  of  the  fauces,  tonsils,  and  even  the  pharynx,  and  in  which  the 
false  membrane  soon  becomes  foul,  putrid,  ichorous,  and  contagious. 

In  the  former  of  these  types,  the  danger  is  suffocation  ; in  the  latter, 
it  is  vital  depression,  death  from  asthenia. 

N ow,  with  regard  to  the  treatment  of  these  affections  at  the  early 
stage,  I wish  here  to  make  no  reference  ; the  scope  of  my  remarks  is 
the  duty  of  the  medical  attendant,  when  medical  treatment  has  failed, 
or  is  clearly  failing,  to  arrest  the  disease.  And  I think  that  it  is  very 
important  that  medical  practitioners,  especially  those  commencing 
practice,  should  be  supported  by  the  opinion  of  those  qualified  to  advise 
them  in  such  a delicate  matter  as  this,  seeing  it  is  a most  painful  and 
disagreeable  task  to  advise  parents  to  submit  their  children  to  such  a 
repulsive  proceeding. 

I believe,  then,  that  I am  justified  in  calling  on  all  those  who  have 
seen  much  of  these  diseases  to  unite  with  me  in  asserting  that,  when 
medical  treatment  has  been  fairly  tried  and  when  it  is  proving  unavail- 
ing, and  when  death  seems  imminent  from  suffocation,  not  from  vital 
depression  or  exhaustion,  it  is  the  duty  of  the  medical  attendant  to  per- 
form, or  advise  the  performance  of,  tracheotomy. 

I know  that  here  I shall  be  met  with  the  objection  that  some  cases 
which  seemed  hopeless  have  ultimately  recovered  ; but  these  isolated 
examples  are  very  few  in  number,  and  are  counterbalanced  out  of  all 
proportion  by  others  in  which  delay,  owing  to  repugnance  to  the  opera- 
tion and  a hope  that  symptoms  will  improve,  has  deprived  the  patient 
of  that  chance  of  life  which  the  surgeon  can  offer. 

In  pressing  this  view  on  my  medical  brethren,  I am  aware  that  I am 
adding  nothing  new  to  what  has  been  frequently  advanced  by  those 
who  have  had  occasion  to  operate  much  in  croup  and  diphtheria,  but 
every  year  convinces  me  that  it  is  the  duty  of  those  whose  experience 
qualifies  them  to  speak  with  authority  on  the  matter,  to  reiterate  their 
convictions,  even  if  it  be  in  nearly  identical  terms. 

Last  December,  I was  called  to  a case  of  croup,  and  when  I arrived 
I found  the  child,  a girl  seven  years  of  age,  in  the  last  stage  of  suf- 
focation. The  two  medical  gentlemen  in  attendance  declared  that  the 
patient  was  beyond  the  reach  of  surgery.  One  of  them,  who  had  never 
seen  the  operation,  strongly  dissuaded  me  from  making  the  attempt ; 
the  other,  who  had  at  one  time  been  one  of  my  clinical  students,  on 
hearing  my  wish  to  give  the  child  a chance,  persuaded  the  parents  to 
consent.  The  little  patient  was  livid,  and  though  I did  not  use 
chloroform,  as  I usually  do,  it  did  not  wince  when  I made  the  incision 
through  the  skin.  The  result  was  that  the  child  is  now  alive,  and  in  the 
enjoyment  of  excellent  health. 

To  one  who  sees  the  operation  for  the  first  time,  the  hopelessness  as 
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to  the  attempt  is  only  equalled  by  the  surprise  and  gratification  at  the 

result.  .... 

But,  while  I am  so  strongly  advocating  the  operation  in  the  circum- 
stances referred  to,  there  is  one  condition  in  the  suffocative  form  of 
those  diseases  which  contraindicates  tracheotomy,  and  which,  if  dis- 
covered, should  prevent  anyone  from  performing  it.  When  the  suf- 
focation depends  not  only  on  obstruction  of  the  trachea,  but  also  on 
effusion  of  false  membrane  or  the  glutinous  fluid  which  precedes  it,  into 
the  smaller  bronchial  tubes,  then  the  case  is  not  one  for  operation. 
The  difficulty,  then,  is  to  discover  when  the  false  membrane  which 
causes  the  obstruction  to  breathing  is  limited  to  the  trachea  and  larynx, 
and  when  it  has  invaded  the  bronchia.  Percussion  and  auscultation 
ought  to  assist  in  the  diagnosis,  but  the  restless  tossing  of  the  child  and 
the  noise  of  the  breathing  always  make  this  a difficult  proceeding. 

There  are  two  signs  which  appear  to  me  to  be  valuable  guides  : one 
is  the  amount  and  loudness  of  the  stridor,  which  is  always  great  in 
proportion  to  the  patency  of  the  small  tubes  and  obstruction  in  the 
trachea. 

But  the  most  valuable  test  is  a view  of  the  naked  chest.  When  the 
obstruction  is  in  the  trachea,  while  the  bronchial  tubes  are  free,  the 
respiratory  movements  are  continued  with  exaggerated  energy,  but  the 
chest  will  not  respond  to  the  muscular  efforts.  The  result  is  that  at 
each  inspiration  the  flexible  parts  of  the  thoracic  walls  are  drawn  in 
with  great  force,  the  intercostal  spaces  are  hollowed,  and  the  ensiform 
cartilage  sucked  back.  But  when  the  small  bronchial  tubes,  and,  per- 
haps, the  air-cells,  are  stopped  with  the  viscid  or  membranous  effusion, 
the  muscular  efforts  are  more  feeble  and  the  chest  remains  puffed  out, 
and  the  whole  aspect  is  that  of  a child  thirsting  for  breath,  but  with  the 
lungs  already  full  and  themselves  unfit  for  respiration.  In  this  latter 
case,  I never  operate  ; in  the  former,  with  every  hope  of  success. 

This  is  not  the  place  to  enter  into  details  with  regard  to  the  opera- 
tion, which  vary  in  many  respects  in  different  cases  ; but  one  thing 
may  be  impressed  on  the  young  operator  by  one  who  has  had  consider- 
able experience  ; and  that  is,  that  tracheotomy  is  not  the  simple  plunge 
of  a knife  into  the  trachea  that  many  suppose,  and  that  can  be  easily 
effected  in  the  bloodless  neck  of  a subject  on  a dissecting-room  table. 
It  requires  coolness  and  patience  on  the  part  of  the  operator.  Some- 
times the  trachea  can  be  exposed  by  very  little  dissection  ; at  others, 
numerous  obstacles  come  in  the  way,  especially  in  young  children. 
Among  these  may  be  mentioned  overabundant  cellular  tissue  and  fat, 
turgid  veins,  isthmus  of  the  thyroid  gland,  which  is  very  large  in  in- 
fancy, and  protrusion  into  the  wound  from  below  of  the  thymus  gland, 
a frequent  cause  of  surprise  and  annoyance  to  those  who  are  not  fore- 
warned. In  consequence  of  these  possible  complications,  the  operation 
must  be  done  slowly  and  systematically,  obstacles  turned  and  held 
aside,  bleeding  vessels  secured  ; and  the  golden  rule  is  that  the  trachea 
is  never  to  be  opened  till  its  white  rings  are  seen  clearly  at  the  bottom 
of  the  wound. 

The  following  table  contains  an  account  of  my  operations  of  trache- 
otomy in  croup  and  diphtheria,  and  the  respective  results. 

Case  i.  Croup  ; aged  6.  Cured. 

II.  Croup  ; aged  3^.  Death  in  three  hours. 

in.  Croup  ; aged  3.  Death  immediately. 

iv.  Croup  ; aged  1%.  Death  in  sixteen  hours. 

v.  Diphtheria  ; aged  2.  Death  immediately. 
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VI. 

VII. 

VIII. 

IX. 

X. 
XI. 

XII. 

XIII. 

XIV. 
XV. 

XVI. 

XVII. 

XVIII. 

XIX. 

XX. 

XXI. 

XXII. 

XXIII. 

XXIV. 

XXV. 

XXVI. 

XXVII. 

XXVIII. 

XXIX. 

XXX. 

XXXI. 

XXXII. 

XXXIII. 

XXXIV. 

XXXV. 

XXXVI. 

XXXVII. 

XXXVIII. 

XXXIX. 

XL. 

XLI. 

XLII. 

XLIII. 

XLIV. 

XLV. 

XLVI 


Diphtheria  ; aged  2'/z.  Death  in  six  hours. 

Croup  ; aged  I l/2.  Death  in  eight  hours. 

Croup  ; aged  3.  Death  in  twenty-four  hours. 
Diphtheria  ; aged  4.  Cured. 

Diphtheria  ; aged  2'/z.  Cured. 

Diphtheria ; aged  I Death  in  twenty-four  hours. 
Croup  ; aged  5.  Cured. 

Diphtheria  ; aged  2^.  Death  in  forty  hours. 
Croup  ; aged  5.  Cured. 

Diphtheria  ; aged  5.  Death  in  twenty-eight  hours. 
Diphtheria ; aged  5 '/z.  Death  in  five  days. 
Diphtheria  ; aged  6.  Cured. 

Diphtheria  ; aged  3.  Death  in  four  days. 
Diphtheria  ; aged  3/4.  Death  in  seven  days. 
Diphtheria  ; aged  2.  Death  in  five  days. 
Diphtheria  ; aged  2'/z.  Cured. 

Diphtheria  ; aged  6.  Death  in  two  days. 
Diphtheria  ; aged  5.  Cured. 

Diphtheria  ; aged  8.  Death  in  thirteen  days. 
Croup  ; aged  1%.  Death  in  six  hours. 

Croup  ; aged  5.  Cured. 

Diphtheria  ; aged  5.  Death  in  five  days. 
Diphtheria  ; aged  7.  Cured. 

Croup  ; aged  5.  Death  in  three  days. 

Diphtheria  ; aged  5.  Cured. 

Diphtheria ; aged  2.  Death  in  two  days. 

Croup  ; aged  2%.  Death  in  two  days. 
Diphtheria  ; aged  5.  Death  in  six  days. 

Croup  ; aged  9.  Cured. 

Croup  ; aged  4.  Death  in  three  days. 

Diphtheria  ; aged  8.  Death  in  eight  days. 

Cured. 

Death  in  three  days. 

Cured. 

Death  in  two  days. 

Death  in  three  days. 

Cured. 

Death  in  two  days. 

Cured. 

Death  in  four  days. 


Diphtheria  ; aged  7. 
Diphtheria  ; aged  7. 
Diphtheria  ; aged  5. 
Diphtheria  ; aged  5. 
Diphtheria  ; aged  4. 
Diphtheria  ; aged  6. 
Diphtheria ; aged  4. 
Croup  ; aged  7. 
Croup ; aged  9. 


___  __  Diphtheria  ; aged  6.'  Cured. 

Total  cases  of  Tracheotomy,  46.  Cured  17  ; Died  29. 

Tracheotomy  in  Croup,  16.  Cured  6 ; Died  10. 

,,  Diphtheria,  30.  Cured  11  ; Died  19. 


The  average  result  is  precisely  the  same, viz.,  one  child  was  saved  out 
of  every  two  and  two-thirds  operated  on  ; and,  as  the  operation  was 
always  done  when  there  seemed  no  hope  of  recovery  otherwise,  it  may 
safely  be  stated  that  the  lives  of  these  seventeen  children  were  saved  by 
tracheotomy. 
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